for more details about K(5) resp. 5 13 (5) . One would like to know whether 5(15, 23, 39, 47) is irreducible or of the same homotopy type of 5 7 (5)XJ3i 9 (5) . The purpose of this paper is to show that &(x 2Z )=x 3 9 where Si is the secondary operation defined by the relation ((l/2)/3P
1 -P 1 /3)(P 1 ) +P 2 (/3)=0 and * 23 , x sg^H *(E 8 , Z 5 ). This certainly implies that 5(15,23,39,47) is indecomposable. Using this fact one can compute the 5-component of 7r 38 (E 8 ) which turns out to be zero.
In 1970, H. Toda [4] announced that the following cases of mod-/) decompositions of exceptional Lie groups were unknown:
Since then, the case F 4 mod3 was solved in [3] , and the cases E lf £ 8 mod3 were done in [6] . The result of this paper will answer the last question about the mod-p decomposition of a simply connected simple compact exceptional Lie group. This paper is organized as follows: In Part I we prove a result about the cohomology of the classifying space of certain loop spaces; in Part II we compute the Hopf Algebra structure of a certain cover of E 8 ; in Part III we prove the main result.
Part I
The following result, I believe, is known, but I don't have a reference in the form I need. Let X be a loop space and p an odd prime. By the hypothesis and Kudo's transgression theorem (see [7] ) the above equalities make sense. So we have a map between the algebraic spectral sequence H*(X, Z P }®A and the Serre's spectral sequence associated with the path-loop fibration. The fact that the differentials commute with the map is clear from the definition. So by Zeeman's comparison theorem (see [12] ) it follows that A=H*(BX, Z p \ Remarks. 1) This result has been applied when X is the 3-connective cover of some exceptional Lie group, and of course when X is K(Z P , ri).
2) By Kudo's transgression theorem and the fact that T commutes with the Steenrod operations, we get :
Pzi,j + i=fii, j+ i and P 3) If we consider the Eilenberg-Moore spectral sequence (see [9] ):
an easy calculation tells us that E 2^H *(BX, Z p }. So the EilenbergMoore spectral sequence collapses. 15 , f 27 are also loop classes. So X is also a loop space. We conclude that the tower (1) of fibration below is in fact the loop of the tower (2) below. Since 0 CO ,5) is primitive by dimensional reasons, it follows that /30c 0 ,7) is also primitive. But the only non trivial-element of H 71 (X, Z 5 ), which may be primitive and belongs to Ker/*, is fi 5 Proof. To show that H*(X, Z 5 } has generators as an algebra which are universally transgressive, it suffices to show that it has a set of cJ(5)-generators which are universally transgressive. So let's consider the Eilenberg-Moore spectral sequence, see [9] , namely
Part II
K(Z, 14) X K(Z, 26) -^ X K(Z, 15) X K(Z, 27) -^-> BX I I £ 8 •-> K(Z, 15) X tf(Z, 27) BE 8 -^> /iC(Z, 16) X tf(Z, 28) , 3) BE 8 -> K(Z, 4). (1)(2)
H*(BX, Z 5 ) .
Since the j£(5)-generators described in Theorem 2.1 part b) are primitive we have di(z)=Q where d l is the first differential of the Eilenberg-Moore spectral sequence and z is one of the j2 (5) 
